P2X4 receptors control the fate and survival of activated microglia.
Microglia, the resident immune cells of the central nervous system, responds to brain disarrangements by becoming activated to contend with brain damage. Here we show that the expression of P2X4 receptors is upregulated in inflammatory foci and in activated microglia in the spinal cord of rats with experimental autoimmune encephalomyelitis (EAE) as well as in the optic nerve of multiple sclerosis patients. To study the role of P2X4 receptors in microgliosis, we activated microglia with LPS in vitro and in vivo. We observed that P2X4 receptor activity in vitro was increased in LPS-activated microglia as assessed by patch-clamp recordings. In addition, P2X4 receptor blockade significantly reduced microglial membrane ruffling, TNFα secretion and morphological changes, as well as LPS-induced microglial cell death. Accordingly, neuroinflammation provoked by LPS injection in vivo induced a rapid microglial loss in the spinal cord that was totally prevented or potentiated by P2X4 receptor blockade or facilitation, respectively. Within the brain, microglia in the hippocampal dentate gyrus showed particular vulnerability to LPS-induced neuroinflammation. Thus, microglia processes in this region retracted as early as 2 h after injection of LPS and died around 24 h later, two features which were prevented by blocking P2X4 receptors. Together, these data suggest that P2X4 receptors contribute to controlling the fate of activated microglia and its survival.